INTRODUCTION -Indocyanine green (ICG) dye fluorescence angiography has become a widely used prognostic tool that measures tissue perfusion. Dye-tagged blood plasma transiting through tissue is viewed as a sequence of grayscale images, wherein bright areas correlate with perfused tissue; conversely, darker areas are less perfused. At present, these images denote only relative differences in tissue perfusion. Currently, there is no way to extract quantified tissue perfusion data from the images. We propose developing a method for determining the concentration of ICG dye in circulating blood to serve as a calibration reference, thereby making possible absolute quantification of dye concentration in any area of the angiogram image sequence.
METHODS -Subjects for this study are prospectively selected from patients undergoing surgical procedures during which ICG fluorescence imaging is already planned to determine tissue perfusion using a SPY-Elite (Novadaq Technologies, Inc.). After injection of the ICG dye, a blood sample is collected at about one minute after injection of the dye. The blood sample is then analyzed using a spectrophotometer set at 805 nanometers wavelength to accurately determine the concentration of ICG dye in the sample. That measured ICG concentration is then compared to a calculated estimate that is derived by dividing the known amount of dye injected by the subject's total blood volume, as predicted by an algorithm based on the subject's sex, height, and weight.
1 RESULTS -To date, 10 patients (8 women and 2 men) have been enrolled, and the ICG concentrations have been both spectroscopically measured and calculated to determine if there is a reasonable correlation between those values. Currently, there appears to be poor correlation using this method with a resulting trend line of y=0.24x+2.15 and R 2 value of 0.0813.
CONCLUSION -At this time, there is no validated method for determining ICG concentration in circulating blood short of withdrawing and analyzing a blood sample. Additional patients will be enrolled to determine if there is a correlation using our current method to convert the measured ICG concentration as detected by the fluorescence imaging software to the actual concentration of ICG in a selected tissue sample. If we are able to accurately determine the ICG concentration in the tissue, then it will be possible to quantify tissue perfusion and threshold for tissue survival.
